Photomechanical control of the electronic properties of linear pi-conjugated systems.
Photodynamic molecular architectures have been synthesized by covalent fixation of a photoisomerizable dimethylazobenzene group at two fixed points of conformationally flexible pi-conjugated quater- and sexithiophene chains. Theoretical geometry optimization shows, in excellent agreement with crystallographic structures, that the mode of fixation of the azo group plays a determining role in the geometry of the final molecular architecture and on its ability to perform the expected photoinduced molecular motion. Thus, covalent fixation of meta-dimethylazobenzene on a quaterthiophene chain results in a conformationally locked system in which photoisomerization of the azo group is hindered. However, the experimental results of optical, (1)H NMR spectroscopic, and electrochemical investigations show that when an azobenzene group is connected at the para positions of the phenyl rings, trans-to-cis photoisomerization of the azo group induces a conformational transition and dimensional changes in the underlying pi-conjugated oligothiophene chain. These experimental results unequivocally show that the photochemically induced geometrical changes produce in turn an increase in the HOMO level and a narrowing of the HOMO-LUMO gap. This therefore provides the first evidence of photomechanical control of the electronic properties of linear pi-conjugated systems.